The study evaluated 48 patients with carcinoma of the oesophagus to assess the optimal number of biopsy specimens required to obtain the highest yield. Eight specimens were obtained from each patient and two specimens were placed serially in each of four vials. The first vial provided a positive diagnosis in 95.8% of cases. The addition of two more specimens (second vial) increased the yield to 97.9% and the fifth and sixth specimens increased the positive yield to 100%. There was no statistically significant difference in the yield according to the site and the type of growth. The advent of fibreoptic endoscopy has revolutionised early diagnosis in patients with oesophageal carcinoma. Endoscpic biopsy specimens are reported to give a positive yield in 81.3%.96.3%2 of cases and the addition of cytological techniques increases the diagnostic yield to 97%-100%.' 3In developing countries, the surgeon depends greatly on histopathological diagnosis and in the event of a negative biopsy report, the procedure has to be repeated. While a great deal of emphasis has been laid in published reports on developing newer cytological techniques such as brush, crush, salvage, and suction cytology' 4 to increase the diagnostic yield, the question of the optimal number of biopsy specimens that will give the highest yield in oesophageal cancer has not received much attention. There are studies that evaluate the optimal number of specimens required for gastric cancer, but there are few similar studies for carcinoma of the oesophagus. Carcinoma of the oesophagus is one of the commonest malignancies of the gastrointestinal tract in India, and because of this we aimed to determine the optimal number of biopsy specimens required to achieve a maximum yield in patients with this disorder.
The advent of fibreoptic endoscopy has revolutionised early diagnosis in patients with oesophageal carcinoma. Endoscpic biopsy specimens are reported to give a positive yield in 81.3%.96.3%2 of cases and the addition of cytological techniques increases the diagnostic yield to 97%-100%.' 3In developing countries, the surgeon depends greatly on histopathological diagnosis and in the event of a negative biopsy report, the procedure has to be repeated.
While a great deal of emphasis has been laid in published reports on developing newer cytological techniques such as brush, crush, salvage, and suction cytology' 4 to increase the diagnostic yield, the question of the optimal number of biopsy specimens that will give the highest yield in oesophageal cancer has not received much attention. There are studies that evaluate the optimal number of specimens required for gastric cancer, but there are few similar studies for carcinoma of the oesophagus. Carcinoma of the oesophagus is one of the commonest malignancies of the gastrointestinal tract in India, and because of this we aimed to determine the optimal number of biopsy specimens required to achieve a maximum yield in patients with this disorder.
Methods
This study was conducted on 50 patients with dysphagia who were suspected of having oesophageal carcinoma because of their medical history, clinical examination, and barium studies. Two patients, who on endoscopy turned out to have achalasia cardia, were subsequently excluded from the study.
Informed consent was obtained from all patients. Intravenous diazepam was given as premedication and upper gastrointestinal endoscopy was performed using a forward viewing endoscope. Details of the site, extent, and type of the lesion were recorded. Eight biopsy specimens were taken from the adjacent area, carefully avoiding any haemorragic and necrotic areas. Each pair of specimens was immersed in 10% formal saline in separate vials and in the serial order in which they had been obtained. Each vial was given a code number to identify the serial order in which these specimens had been taken. The pathologist who recorded the results was not aware of the code numbers. At the end of the study, the code was broken and the results were analysed to determine the positivity rate of the first two specimens and the additional cases picked up by the subsequent biopsy specimens.
Statistical analysis was performed using the X' test with Yates's correction.
Results
Of these 48 patients with carcinoma of the oesophagus, the youngest was a woman aged 25 years and the oldest was an 80 year old man. The mean age of the patients was 52 years and the male to female ratio was 1-3:1. 75.0% of the growths were in the middle third of the oesophagus, 18-8% in the lower third, and 6-2% in the upper third. Most growths were polypoidal in type (83.3%); stenosing and ulcerative growths constituted 10 5% and 6 2% of the cases respectively. As can be seen from Tables I and II , two cases were missed by the specimens in vial I. Of these two, one was picked up by the specimens in vial II and the other by the biopsy specimens in vial III. Four cases were missed by the third and fourth specimens in vial II. Three of these were picked up by first two biopsy specimens in vial I, and the fourth by the fifth and sixth specimens in vial III. Five cases were missed by the fifth and sixth specimens in vial III. All these cases were picked by the first two biopsy specimens in vial I. In two of these five cases, the specimens in the second vial were also positive. There were thus three cases which were negative in the second and third vials combined together. In three cases the diagnosis of carcinoma was missed by the specimens in vial IV (the seventh and eighth specimens). Two of these cases were picked up by vial I and the third by vial III. Thus, not a single case was missed by the biopsy specimens in the first three vials.
As can be seen from Table III , the first vial (that is, the first two biopsy specimens) yielded a correct diagnosis in 95 8% of cases. Combining these results with those of the additional two biopsy specimens (vials I plus II) the positive yield of the biopsy specimens increased to 97 9% and it reached 100% when the results of six biopsy specimens (vials I, II, and III) were combined.
There was no statistically significant difference in the positive yield of biopsy specimens according to the site of the carcinoma or its type.
Based on the clinical and radiological investigations, 16 of the 48 patients were considered suitable for operation. At surgery, two patients were found inoperable because of extensive disease. The remaining 14 patients underwent transhiatal oesophagectomy.
Histopathology showed that 46 patients (95-8%) had squamous cell carcinoma, one had small cell carcinoma and one an adenocarcinoma. When the patient with adenocarcinoma came to surgery it was found that the growth had affected only the lower end of the oesophagus.
The cardia and fundus of stomach were disease free. Discussion Carcinoma of the oesophagus is one of the commonest gastrointestinal malignancies in India.5 The greater the delay before diagnosis, the poorer the prognosis. Because of the need for speedy diagnosis and for a higher positive yield from specimens, a great deal of stress has been laid on evolving better diagnostic cytological techniques such as brush, aspiration, suction, salvage, and imprint cytology that will improve the diagnostic yield of biopsy specimens in gastro-oesophageal malignancies."-However, few data are available on the optimal number of specimens required for the diagnosis of carcinoma of the oesophagus. Most studies on the role of multiple biopsy specimens in increasing the diagnostic yield has been done in gastric cancer. '11 Dekker and Tytgat" propose that at least 10 biopsy specimens should be taken from suspected malignant gastric lesions, as in eight of their total of 151 cases, only one of the ninth, 10th, and 11th biopsy specimens showed malignancy. These authors, however, did not record the order in which the biopsy specimens had been taken. Sancho Poch et al'2 found that only one of 66 cases of gastric cancer in which eight specimens had been obtained was negative. However, these authors also did not take into account the order in which biopsy specimens had been taken. Misumi et all3 found that the diagnostic accuracy was 100% in gastric cancers when six or more biopsy specimens were obtained. Most of the other studies are also in gastric cancers and the number of biopsy specimens varied from 4-10.6 1416
There are many studies of the diagnostic accuracy of endoscopically performed cytological techniques in the diagnosis of carcinoma of the oesophagus. In these cytological studies, the various authors have either not mentioned the number of biopsy specimens'7 or have taken varying numbers, leaving this to the judgement of the endoscopist' rather than evaluating the optimal number of specimens needed to obtain the maximum yield. Graham et al' conducted a study in which biopsy and cytology specimens were obtained from 202 consecutive patients, 27 of whom had carcinoma of the oesophagus. In each instance the authors obtained seven biopsy specimens in three groups. Group A contained the first biopsy specimen; group B biopsy specimens 2, 3, and 4; and group C biopsy specimens 5, 6, and 7. In Graham's study, the first biopsy yielded a correct diagnosis in 92-6% of patients with oesophageal cancer; with four specimens accuracy went up to 96%, and with seven biopsy specimens it reached 96-3%. Seven biopsy and cytology specimens yielded a diagnosis in all the cases. Based on their study, the authors recommended that at least seven endoscopic biopsy specimens should be taken in cases of gastrooesophageal malignancy.
Our study differs from that of Graham et al in that: (i) we evaluated more patients (48 v 27) and the diagnostic yield of six biopsy specimens was 100%; (ii) two specimens were placed in each of the four vials rather than one, three, and three pieces in three vials; and (iii) Graham et al also performed salvage cytology while in our study cytological examination was not performed as this was not the aim of the study.
In conclusion, this study shows that six biopsy specimens are likely to yield a 100% diagnosis in cases of carcinoma of the oesophagus. 
